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FIXING ELEMENT AND LIGAMENT FIXED WITH FIXING ELEMENT

The 1nventlon relates to a f1x1ng ment for con-

necting a ligament. to a bone part of'a__ man or anlmal in
addition. to a llgament flxed to a bone part w1th at least
one such fixing element.

_When a. lrgament is damaged for ; stance a hamstrlng

2

is torn (ligament rupture) it 1s pos51b1e to arrange a
.new ligament. surglcally (plastlc ilgament) For such a

new. ligament can be used ligament mate 1al removed from
another locatlon in the booy, ‘but plast 'materlal (plas-
s purpose The

r_lnstance by -

tic ligament). can also be employed for"
fixing of the llgament can take place; :
means of a screw with toothed rlng,_staples. a bone plug,
a .toothed plug and so on. Fixing by means of a bone plug

.-entails a continuous. opening being arranged 1n a bone

part through which the. llgament for f1x1ng is placed The
bone .segment coming - from the bone part:and used for

maklng the continuous. openlng 1s subseﬂ' _
the .ligament such that the llgament 1s lamped flxedly in

the -continuous opening by the bone seg Et or bone plug.

All these f1x1ng methods are frequently used smngly or 1n
combination. L . _ .

Drawbacks of the exlstlng f1x1ng method are that it
-'and hold it at,
the correct tension. The consequence hereof is reduced

is difficult .to:bring the llgament to,

function, pain and a sensation of 1nstabrllty A drawbackh
which applies partlcularly to a llgament manufactured
from a ligament:material removed from another locatlon in
-the. body (homologous) is that a llgament operatrvely
. arranged at the: correct tension can slacken 1n the course
of. time whereby . 1nStaD111ty once agalnﬁlncreases A
drawback to plastic l;gament materlal is '
finite. llfe span so that it generally
number of years The.lrgament Wlll theﬁ
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. placed and this is only possible by means of another
major operation. _
' The object of the present invention is to fix a
ligament to a bone part such that it is very simple to
5 hold the ligament to or vary tension respectively to
| replace a fixed ligament with another.
E | The present invention provides for this purpose a
fixing element for connecting a ligament to a bone part

of a human or animal, comprising:

10 - a hollow, substantially cylindrical element fixable in
the continuous opening in the bone part, and
- an engaging element for the ligament anchorable in the
cylindrical element at least at two mutually differing
axial positions.'The.outer wall of the cylindrical ele-

15 ' ment is preferably provided with a profile for a stable
anchoring thereof in the bone part. The cylindrical
element forms the engaging option for the engaging ele-
ment which is connected to the'ligament, The engaging
element is éonneétable in relatively simple manner to the

20 cylindrical element whereby displadement'of the engaging
element relative to the cylindrical element is compara-
tively simple to realize or whereby it is possible to
release an engaging element with ligament fixed thereto
from the cylindrical element and to replace it with a new

25 ligament likewise provided with an engaging element,
irrespective of the ligament type. It will be apparent
that it is of great importance herein that the cylindri-
cal element be rigidly connected to the bone part. The
operative techniqﬁe to be used does not differ greatly

30 from the usual tedhnique. For a simple connection between
the cylindrical element and the engaging element the
inner wall of the cylindrical element is preferably

provided with a profile'for co-action with the engaging
element for the ligament. This internal profile can more
35 preferably be formed by internal screw thread. For a
simple and good coupling of the engaging element to the
cylindrical element the outer side of the engaging ele-
ment is preferably also provided with a profile for co-

B
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‘

actlon w1th the 1nner 51de of the cyllndrlcal element

Readjustment or the llgament tens1on can take place for'
'nstance u51ng a 11m1ted surglcal operatlon ‘such as for
instance with an incision under - local anaesthetlc. In a

:preferred embodiment it 1s poss1b1e to prov1de the flxlng

element w1th adjustlng means controllable From a cls-‘
tance. Hereln can be env1saged for 1nstance mlcromotors
or 1nductlon nr1nc1ples The ten51on on the llgament can
then be adjusted "in the fleld" u51ng a remote control or

‘on a productlon llne or whlle the patlent is connected up
. to a knee laxlty measurlng apparatus Other solutlons are

also concelvable in thls respect such as for 1nstance
temoerature sen51t1ve materlals or adjust-ng means con-
trollable by means of a mov1ng magnetlc fleld '

. Ow1ng to the constructlon w1th the hollow cyllndra-
cal element whlch is permanently anchorable in ‘the bone,
the actlons requlred for a pos51ble rev1sxon are very
llmlted and the rev151on time can be markedly reduced _
compared w1th the rev151on tlme for an ex*stlng llgament
anchorlng The rev151on can be performed arthroscopl-
cally :

On at 1east one 51de of the cyllndrlcal element the
1nner 51de preferably transposes smoothly into the end

:_wall of the cyllndrlcal element. When the cyllndrlcal

element is placed 1n the bone part such that the smooth
tran51tlon of the 1nner s;oe into the end wall forms the
side along whlch the llgament 1s carrled 1nto the cylln-

_drlcal element _exce531ve wear of the llgament resultlng

from. contact w1th a sharp eoge can be prevented

‘ The engaglng element is preferably provxded w1th
means for, clamplng the llgament Clamplfg of the 1lgament
has the advantage that the llgament mater1a1 is hereby
not. damaged or hardly so, and. that the_llgament length

"alns as llmlted as
possible. The engaging element can be usec lrrespectlve
of the type of implant (homologous plast1" llgame 1t Oor

combination).
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In a preferred embodiment the engaging element
comprises a centinuous_opening'in which a clamping ele-
ment is anchorable for'clanping the'Iigament Such a
clamplng constructlon is very rellable and moreover
simple in use.

In another preferred embodlment the engaglng element
is connectable to the cyllndrlcal element with interpos-
ing of a resilient element. By means_of such a resilient
connection the ligament tension can’be'held constant
despite for instance stretchlng of the llgament material
occurring in the course of time. Another advantage is
that peak loads on the 11gament can be at least partially
absorbed by_the resilient element, whereby damage to a
ligament will occur less qﬁickly. B

In yet another preferred'embOGiment'the engaging
element is provided on the side remote from the ligament*
with at least one recess and/or progectlng part for
engagement of.adjustlng ‘means for altering the position
of the engeging eleﬁehﬁ_relative;to the cylindrical
element. By means of this provision it becemes possible
to vary the tension-on the ligament post-operatively
using a very small incision. By inserting an adjusting
means, for instance in the form of a spanner, into the
incision such that it co-acts with the recess and/or
projecting part it_beéomes poseible to alter the position
of the engaging element relative to the cylindrical
element. A major surgical operation is therefore no
longer necessary to'change the tension on the ligament;

The invention also relates to a ligament fixed with
at least one fixing'element'td a bone part. It is possi-
ble to anchor the 1igament-on two sides with the fixing
elements according.to the invention but significant
advantage can already be achieved when cne side of the
ligament is fixed with the fixing elements according to
the invention while the other side can be fixed according

' to a method of the prior art.
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‘The present invention will be further elucidated .
with reference . to the.non:limitative embodiments shown in

- ~he. following rlgures.pqere1n

. Fig. -1 shows a.cur away perspectlve v1ew of a knee
provided with a. llgament flxed on_one. 51de with & flxlng

-element according to the. 1nventlon._;'

- Fig.-2 is a perspectlve view of . B flxlng element
according :to the. invention, and _ L
Fig. 3 is a perspective view of another flxlng
element according to the 1nventlon.__, : P _ _
. Fig. 1 shows a knee. joint 1 of a human body whlch is
partly cut .away. A ligament 2 is flxed artlflclally in

- knee. joint 1. Arranged for ths purpose in both an upper

bone part 3 and @“lqwexhbqnelpartq%wﬁﬁerI?SP¢°t¥V9.F9Df
tinuous.openings 5,6.; Ligament 2 is fixed to lower bone

-part 4 by means. of a. staple 7 known ;in. the prlor art._
-»Such a- connection of. llgament 2 to lower bone part 4

provides a rigid connection. which can only be released by
way of a surgical operation. It is also difficult herein

_to-f*x-the.sameustaple-7-for.a.seconortimesat the same
position on lower bone, part 4.

.In upper bone part. 3.a flxlng element 8 accordlng to

--the 1nventlon.rs,arranged ;n;the:qontrnuous opening 5.

The side of the fixing.element facing.toward-ligament_g
is provided with an. -edge. 9. rounded on :the inside to

- prevent wear of ligameént: 2 where it enters flxlng element

8.. Reference is made to the follow1ng figures for a
further elucidation of. fixing element 8. _

:Fig.. 2 shows a fixing. element 10 recelved in. a bone
part 3. Fixing element 10 comprises.a, cyllndrlcal element.

11, the outer side ofiwhlch;;s:prov%Qed wrthka.proflled

edge. for a. stable fixing of . cylindrical, element 11l in the

-bone material 3. Cylindrioel element .1l takes a hollow

form such that the inner wall is provided with an inter-
nal screw thread 12. Situated in cylindrical element 11

‘is an engaging elemenﬁ;lB'provideQ%w;ph an external screw

thread .14, which screw.thread 14 co-acts with internal
screw thread 12 of cylindrical element 11. By rotating
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engaging element 13 relative to cyiindrical element 11
the former will be diéplaced in axial direction. This
axial displacemernt of engaging element 13 will change the
tension on the ligament 2. By placing for instance a
spanner 15 in recesses 16 arranged in the end wall of
engaging element i3 the tension on the ligament 2 can be

~varied in very simple manner. Ligament 2 as shown in

these figures is constructed from a large number of
fibres 17. Other ligaments are however also conceivable.
For fixing of engaging element 13 to ligament 2 the
engaging element 13 is provided with a recess 18 in which
a clamping element 19 is situatéd.~Clamping element 19
can'be-anchéréd in recesses 18 such that the fibres 17 of
ligament 2 are clamped between clamping element 13 and
the wall of the recess. In this figure the clamping
element is prbvided for this purpose with a screw thread’
which co-acts with an internal screw thread arranged over
a part of the length of recess 18. Other solutions can
however also be envisaged herefor.

Fig. 3 shows a fixing element 20 with a construction
which differs from the fixing element 10 shown in fig. 2.
The fixing element 20 shown here likewise comprises a
cylindrical element 11 which corresponds with the element
shown in fig. 2. On the side where ligament 2 can come
into contact with cylindrical element 11 the latter is
provided with a rounded edge 21. Situated in cylindrical
element 11 is an engaging element 22 with a hollow jacket
23, this latter being provided with an external screw
thread 24 for co-action with internal screw thread 12 of
cylindrical element 11. By rotating fixing element 21,
which is simplified by a protrusion 25 mounted on jacket
23, the position of the jacket can be varied in axial
direction relative to cylindrical element 11. At variance
with the constructicn as shown in fig. 2, a clamping
block 26 greatly resembling clamping element 19 as shown
in fig. 2 is received for free axial -movement in jacket
23. The operation of the clamping block will not be
further elucidated in these figures. Clamping block 26
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h*supports by means of a spring 27 on Jacket 23. The ten-

.551on on 11gament 2 will hereby remain &énstant in the

case of -small changes in, the length of llgament 2; the
changes in length of 11gamenc 2 can be absorbed by the
spring 27. .The fixing element 20 shown 1n this figure
therefore has the advantage that 1n th
changes in the Length of the llgament 2'
not have to be. carrled out 1n order to
tension on llgamentng

'iase of small
eadjuSCment does
__etaln a_oonstant

*dkkk R
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CLAIMS

1. Fixing element for connecting'a ligament to a

bone part of a human or animal, comprising:

- a hollow, substantlally cylindrical element fixable in
the continuous opening in the bone part, and

- an engaging element for the ligament anchorable in the
cylindrical element at least at two mutually differing
axial positions. -~

2. Fixing element as claimed in claim 1, wherein the
outer wall of the cylindrical element is provided with a
profile for a stable anchoring thereof in the bone part.

3. Fixing element as claimed in claim 1 or 2, where-
in the inner wall of the cylindridal element is provided
with a profile for co-action with the engaging element
for the ligament.

4. Fixing element as claimed in claim 3, wherein the
internal profile of the cylindrical element is formed by
internal screw thread. .'

5. Fixing element as claimed in any of the foregoing
claims, wherein the fixing element is provided with
adjusting means adjustable from a distance.

6. Fixing element as claimed in any of the foregoing
claims, wherein on at least one side of the cylindrical
element the inner side transposes smoothly into the end
wall of the cylindrical element. .

7. Fixing element as claimed in any of the foregoing
claims, wherein the engaging element is provided with
means for clamping the ligament.

8. Fixing element as claimed in any of the foregoing
claims, wherein the engaging element is provided on the
outer side thereof with a profile for co-action with the
inner side of the cylindrical element. '

9. Fixing element as claimed in claim 8, wherein the
profile on the outer side of the engaging element is

Thllsllslliie"t 'illai li R€i

formed by screw thread.
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10. Fixihg element as claimed in any of the forego-
ing claims, wherein the engaging element comprises a
continuous opening in which a clamping element is_anchor-
able for clamping the ligamenct.

11. Fixing element as claimed in any of the forego-
ing claims, wherein the engaging element is connectable
to the cylindrical element with interposing of a resil-
ient element.

12. Fixing element as claimed in any of the forego-
ing claims, wherein the engaging element is provided on
the side remote from the ligament with at least one
recess and/or projecting part for engagement of adjusting
means for changing the position of the engaging element
relative to the cylindrical element.

13. Ligament with at least one fixing element as
claimed in any of the foregoing claims, both fixed to a
bone part.
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